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Sleep Apnea Vs Normal brain scan

Control « The part of the brain that stores

\ memory appears to shrink in
people with sleep apnea,
: adding further evidence that the

U\/

sleep and breathing disorder is
a serious health threat.

Brain scans reveal that the mammillary bodies, shown in box
and circled, of a sleep apnea patient (right)
are smaller than those of a healthy control subject

(left).(U.C.L.A /Harper Lab) REM t'Medi cal
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Sleep Apnea Prevalence in CVD Patients
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(1) Logan et al. J. Hypertension 2001 (4) Sjostromet al. Thorax 2004
(2) Javaheret al. Circulation 1999 (5) Schafer at al. Cardiology 1999
(3) Somers at al. Circulation 2004 (6) Sanneeet al.Clin Cardiology 2001 ) N




Cardiovascular response to normal sleep

A Fall in epinephrine

A Fall in heart rate

A Fall in blood pressure (morning dip)
A Fall in cortisol (till 5AM)

A Fall in heart rate variability
I Sympathetic activity decreases

A Overall arrhythmogenicity falls




Cardiovascular Physiology In

REM / Non-REM Sleep
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Blood Pressure During Sleep

 Normal blood pressure (and heart rate) s
response: 10% (10-20 mmHg) decline

* Nondippers do not have the BP fall

 Nondipping carries risks:
— Ventricular arrhythmias
— Cardiac hypertrophy

— Sudden cardiac death in women



OSA: Hypertension risk

e Risk of hypertension rises linearly with
AHI

e Even low levels OSA increase risk

o Effects of OSA on BP more pronounced
In younger population (under 50)
Grote 1999 AJRCCM, Lavie 2000 BIJM

Nieto 2000 JAMA (SHHS)
Peppard 2000 NEJM (Wisconsin cohort study)



OSA and Hypertension:
Mechanisms

Reflex activation of sympathetic nerves By**
nypoxemia

mpaired baro-receptor sensitivity

ncreased inspiratory effort (pulsus
naradoxus)

CPAP lowers BP in hypertensive OSA
patients




Arrhythmias: A review

Normal sleep results in:
decreased sympathetic activity
Increased parasympathetic activity
Reduced heart rate
Reduced BP
Slowed AV node conduction
Prolongation of cardiac refractory periods
Reduced arrhythmogenicity overall
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OSA and Arrhythmias During
Sleep

e Cardiac arrnythmias in as many as 74
% of OSA patients

o Severe OSA, morbid obesity, severe O2
desaturations predict heart block and
arrnythmias



OSA and Arrnhythmias during
Sleep

— Sinus bradycardia most common
— Sinus arrest 10%

— AV block 5%

— Ventricular tachycardia 3-13%
— Atrial fibrillation-late AM, late PM



THE LINK BETWEEN OSA AND ATRIAL FIBRILLATION

 OSA is commonly seen in patients with Atrial Fibrillation

— The adjusted odds ratio for the association between AF and OSA
is 2.191

« Patients with untreated OSA have a higher recurrence of AF after
cardioversion than patients without a polysomnographic diagnosis
of sleep apnea

— Appropriate treatment with CPAP in OSA patients is associated
with lower recurrence of AF

> 82% recurrence in untreated OSA
> 42% recurrence in treated OSA with CPAP?2

1Gami, A.S., et al., Association of Atrial Fibrillation and Obstructive Sleep Apnea. Circulation 2004:110::364-367
2 Kanangala, R., et al. Obstructive Sleep Apnea and the Recurrence of Atrial Fibrillation. Circulation 2003:107:2589-2594



Ventricular Arrhythmias

e Associated with severe nocturnal hypoxemia
and frequent nocturnal arousals

* Arousals are hypothesized to be involved with
sudden cardiac death

 Life threatening arrhythmias generally
reduced during sleep, highest peak first AM
wake (sudden cardiac death, v tach)



OSA and ischemia

e OSA as a risk for Ml
e Death Is Increased Iin those with AHI>20

e Cardiac patients with high rates of OSA
have far higher rates of Ml

e Pathogenesis: reduced myocardial O2
due to bradycarda, asystole,
hypoxemia, increased blood viscosity
and platelet activation



OSA and Myocardial Infarction

ST changes common among patients
with OSA and nocturnal angina

* Episodes are related to severe
hypoxemia ( < 50 % )

e Treatment of OSA may reverse these
events



Consequences of OSA
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NOCTURNAL & DIURNAL PULMONARY HTN
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Right Heart CVA
Failure DEATH

COMORBID COPD




Sleep Apnea and Congestive

Heart Failure

« 50% patients with CHF have either OSA
or CSA

 OSA causes LV dysfunction and CHF

« CPAP improves LV dysfunction in both
OSA and CSA



TREATMENT OF OSA




What to remember

o Sleep reduces cardiac risk in normails
I

« REM sleep Is a vulnerable time for
cardiac patients

e OSAS causes cardiovascular disease
— Hypertension

— Myocardial infarction
— Arrhythmias



Asleep at the wheel . .. &5




